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olyticum], and the sulfide stinkers (Desulfotomaculum nigrificans). Also
included are mesophilic putrefactive anaerobes, e.g., Clostridium spo-
rogenes. To avoid serious economic losses due to spoilage, the severity
of heat processes generally applied to low-acid canned foods is greater
than that necessary to assure destruction of C. botulinum, i.e., the gen-
erally acknowledged 12-D process. Even with the application of more
severe heat processes, it is necessary to rigidly control the level of these
sporeforming bacteria in raw materials, if severe economic losses due to
product spoilage are to be avoided (APHA, 1976, 1984; see also parts M
and O of this chapter).

Need for Microbiological Criteria

The presence of C. botulinum in processed low-acid canned foods is
expected to occur so infrequently that no conceivable sampling plan for
microbiological testing of finished product or by incubation test is a prac-
tical means of assuring safety. The Food and Drug Administration (FDA,
197 3 a) suggests finished product incubation and evaluation for aseptically
processed canned foods, the primary purpose of which is to detect sterility
breaks in the aseptic canning system. The U.S. Department of Agriculture
requires incubation of approximately 1 container of meat and poultry
containing low-acid canned foods per 1,000 processed as a check against
gross underprocessing or container failure.

The safety of low-acid canned foods is based upon the establishment
of heat processes capable of destroying C. botulinum, or in the case of
shelf-stable cured meat, the control of the interrelated factors preventing
C. botulinum outgrowth in the cured meat environment. The control of
spoilage depends upon the establishment of heat processes capable of
destroying spoilage organisms, some of which are more resistant than
C. botulinum, and/or controlling the numbers of these organisms through
judicious selection of raw materials.

The control of safety and stability is accomplished through the appli-
cation of the HACCP system. In no phase of food processing is monitoring
of critical control points so essential to the safety and stability of finished
products as it is in the manufacture of low-acid canned foods. Indeed,
monitoring, the extent of which has been reviewed by Ito (1974), is subject
to federal regulations (FDA, 1973a,b; FPI, 1975). Physical and chemical
tests are performed during production to ensure that all factors necessary
to the application of the established safe processes have been adequately
controlled. Numerous checks and tests are made at various critical control
points, including the adequacy of ingredient blending, determination of